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transducer 5 which receives a part of the parallel luminous flux which has 
passed the lens 2 and converts it into an electric signal, an etalon filter 31 
which a part of the parallel luminous flux enters, and a second photoelectric 
transducer 6 which receives the beam which has passed the filter and converts 
it to an electric signal. A control signal for stabilizing a wavelength which 
signal is obtained by calculating electric signals from the first and the 
second photoelectric transducers 5, 6 fed back to the semiconductor laser 1 
and/or the substrate 7. As a result, the semiconductor laser can output stably 
a laser beam at a reference wavelength as a target of stabilization. 

COPYRIGHT: (C) 2001 , JP 



09/04/2003, EAST version: 1.04.0000 



(19)H*BfcfW (JP) (12) & |fj Jf^ |^ & (A) (U)ttMF(iW&H»* 

#^2001-257419 
(P2001-257419A) 
(43)&BBB ¥^13^9^213(2001.9.21) 



(51) IntCl. 7 




F I 7-7>h-(##) 


HOIS 5/0683 




H0 1S 5/0683 2 H0 3 7 


G 0 2 B 6/42 




G02B 6/42 5F073 


HOIS 5/022 




H01S 5/022 


5/024 




5/024 


5/50 


6 3 0 


5/50 6 3 0 






$2E«# * gf#«<B»19 OL (£15 J€) 


(21)UJH## 


ftK2000- 67606( P2000 -67606) 


(71)ffilSA 000004237 


















(72)5SW# SltU 












assart 






<74)f$9A 100108578 






m± mm en ^3«) 






F*-A(##) 2H037 AA01 BA03 CAOO 






5F073 AB21 AB25 AB27 AB28 FA02 






FA06 FA25 GA02 GA12 GA13 






GA22 GA24 


(54) [%w<o%m 







(57) imm 

iffl&&i %mtou— f it. tcois&zmmm 
aaas 7 1 . ^ft^-if i wai«** ^T««fcsa» 

3£ LT«SMi#fc38*W6f & 1 5 1 . fflB 

he? -r /u^ s-SjS t3t*$r ix^m^iz^mt 

mt<r>tzfr<mmmn**mfa\/-~ f 1 axv/t tzu 
com t-timmsknis m%%.ixftj)X'Zz> 




5 :B1 



09/04/2003, EAST Version: 1.04.0000 



1 

imm i ] tpmis-yt , mz*m#i'~re>m 
mtMis-ri&Bfimz&b . me^acu— f <oaat 

sat LT^ra^cssa^sm streams*:* mne 

«W(cSWfcS*6 7 4 ;^ b . WSJ < )V? Lit 

Mem 1 3OTssi¥a*$ «t 2 #m£j&?a*> o« 

7 -r - hVN'-y 7 ixmi*mft\s— ftfzmkcoBmt 
thmmk%<r>\'— fmi&feLTUtfiX'Zh t o izt 

[ it** 2 i friam i ae^Qft^a* «t v» 2 #«s! 

mmzntzz t **M8t -r i»«JH 1 t»9&ji£ 

[w**3 3 Mte^^v— fcoajitjesT^fjtmc 

#-<0¥fTjeso-ai5A*wiEiB 1 3M$#atAit 

L , fflO-»**irE7 */t/* CAStt hXol/ZLtzZb 

mmt-tmmm 1 £*:iiM**2 tEaott^jg 
[ if^JB 4 j miiw-wmnwmtf ± 2 • wrt t $ 

hfc i t £#t8 1 M** 1 ~M** 3 fciBttO*£ 

[it** 5 ] ®&7 < >v? *\ mmm&*istx$L 
m®nx'mmtfmmzffi?LxmizMJz£ turn 

** 1 ~m**4 w-ftuMzmtenmmc&ti'-- f 

HI** 6 3 ME7 -r XWsft<7>mmz£ -> 

x. WLmzmrthffl&mtfa<mmz&fcz*t®hi> 
nx$> hzb wm£tm*m 1 -it** 5 *>v vf*i 

-r sit** 1 -»** e <r>\ vtttM&ftottJBftgft 

[ii**8 3 fri£7 * a>\ mmwitizmmfrz 
mmm^tit^mmy * wx-hi z t zmw. t? 

&lt** 1 -Ht*fl7 W vf ftA»t£tt«»££j£"ffcU 

[ it** 93 mi7Dv? ti\ -^.m^mmxm^m 
tmA^tzm jg-taawsjajifc srr sx * ° > 
M7 ok?x-*> h z t zm. t-t&m&i 1 ~~ft**6 



(2) #^200 1-2 5 74 19 

2 

[ it** 1 0 3 ii&ia¥$fti'- -Wiastftsa? lt a 

ttoftSSJEfci"-- f* a/' a . 

D= ( 1 -Tetalon/TLD) XDO -5U 

Pi, Tetalon{iX^oyM7 -f^^OfflJK^'l'C^-fCL 

[it** 1 1 3 may i ivttiK w&fjxx 

§ft**i~lt**i on^lfixMzimntiim&tt. 

tit** i 2 3 mtmsmifi si?$>&zt zm 

20 /L'. 

[ it** 133 7 -f , mm 2 
BKdKSiiTv^ £ t zm.k -timrn 1 -it** 
1 2<r>\^nMz%m^mWB^.itv-^r^^-iv. 
[it**i43 m^yiivftf. frisig27e«^# 

[it**i53 itfiami3K«^m#akm23t«^^ 

30 ^L^k^#mi:^it**l~ffl**14W>-f 

[ft** 1 6 3 friem i ^^^aos^ffl**, a 
**i~it**i 5<r>^-nxmz%m<r>m.^^ilv- 

[it** 1 7 3 ni«N»ftp-iw. m%mm*m 

i£#Skf &W**1~«**1 6<0V>-f*i*»fcEK 
40 [ft**183 BiiEfflSiiS#a* J , ^^xJR^T 

*>i»^t2r#mt-rsit**i~it**i Taw 

[lt**l 9 3 r3fctB^#ai: lT3K7 7"f A£ 

#at ^=m.\z^mfh^%.k yovtkmi 
m&km2mmmkm-ir-zf*it,zwtiZti 

Mzimnmggfeit \s— f t y a 

50 [0001 3 



09/04/2003, EAST Version: 1.04.0000 



3 

{0002] 

kd f b w-irfr t'm-mt- no?***!'-- f 

(4, -HRt^N»#u— Ttf)iaKtjJ:^3KilJ**-gfc:-f 
■Sid 3r$iJffli*%;biiT § fc . a*Wtli#W|t U — f 

com. t rtxmm t ^-mztrnttumtaij t &m 

Offiffltc J: 0 ^fc-r 4 b , ftjftfc t-Jgfc:«»t* *:*> 

[00 03] ftj£(c&|>t, l*eWK7r-fA'{c^a(io 
»«^**#At4*»*«iMMW^KSl!C (felT r D 
WDM j Oft7r^Aafi^XTA#±tjiUe& 
0oo*D. <^Sft*^0%^JtaiflHii 1 0 0 
GHz, t§Hm5 0Gtiztlffil,zm<%iXZX^h. z<r> 

ttz. m^m^-^zi-mm^ff^xi,. *m 

[ 0 0 0 4 ] ¥*ttU-lFOfS«&J|<9»£jrp*.£j£ 
flit h tzMz , £ n < 0*H7)^^-ft#©*^l 

LT«fBB 3 F10-209546^H«i. 01 9 K^-f =k d (C. 

**S3efla6lll 2 8S:IHSLTV^4. Znfamtfefc 
£M1 28(4, *7r>f A*eas»i 08*^*7*7 1 0 

**3cJ£fl3&if 1 2 8 (c(4A y y 4 iv? t % h 7 
1 0 3* { F*]j§j£iVC^T, :«7-f;W10 3i^) 
ii5i3fcSr«ajt*3l6«ai«l 1 1 fcRIMtettttitSft 
*aj»i l 0fc#*tiaiI!B3*vtoS. £*>*£3fc*iai 
381 1 0. 1 1 114, f<?)fflm%lzttlX 
m2 0 cr>£? C*fl-Wl{fcfB* t RlK Lfc»K3fcK £ ifjfl 



(3) OT2 0 0 1 -2 5 74 1 9 

4 

Bltoil*i:ar*J:3fc:7"fA'*10 3, tsitfJEKifi 
ffllO, 1 1 l£tiSLTfc#, 2ocOft&ltJS8l 1 
0,111 <0fciiJ3M&W t < =Sr I. J: 3 L*V ^ 

tzfrcDxyj vmmmi 1 2ifmhtix^h. 

[0005] Z9&Xl8&fcitm. 1 2 8(4, Ittt* 
WfcU- -ft x'i-^t (4BiJ*^^-X(clRtt$ilT ^ 

MztTy i o 9\,zx~>xm*m<?>-u* j itm-h<r) 
x\ **>jirtiq%^v7-ifflttti. mz. 
mmmm 1 1 2tj: 07 1 0 3coffiB^iffl^-r 

*(4MixTv^*\ i^aai^ies'rifefttctt, 7-f 

at'ft«^7-f;b^2:ffl^Si^* i: ^4„ ^7t, HKW 
20 t7^/^<oaa^tt7^;^^DiiK(cJ:-7'riC<tt 

SCOT, 7-f^io3*wBfctauawrt**». *fc 
%mtf£mz%&. 

[0006] mftu-^mfc-M&mzmzs. 

fcth&2<7>ti&mtLX. ^¥4-15778^18 

14, m2iiz^-rm£%<tmwzm*ix^&. m 
v&Mt mmx'h 0 , ft-t^o-gps-^nsLT 7 ^ 

10 3(CiWU 7-f;^l 0 3cDKStofctS§3Sfti£ 
30 f*l-Pfl3K«aj»l 10,11 lT^tilLTjlWL, H 

*i%\->*mfoi'-i t <?>mgfflmzmz7 < - y**, ? 

iosaafttft^aj 1 1 3 ic i -?t 7 w 1 0 3 «o^g 
iimt&zbizhz. 

[0007] lfrim2CDfe#:miZt5^X . y<)V9\ 

mmttz>cox'mftz®iii?iffi%iii£i 1 ocoe 
3 wassrias-t 7 1 0 3oi:m3e^!i 

[00083 f OJHRtt*^a»*Wi3cje 

^tt*JB30fi!3|5fflli: LT, «rBB 3 F9-219554#^|J 
(4, H2 2{cSr^JBe€flaSM*BI*LT^6. CO 
IB 1 <0«!*^JfcJ:^ 2 Oft#piJi; (4^^r 0 , * 
f l o l*><5>O^S:^flc#tt^v^t'-AX. 

50 jfrf 4 2o«0*«jaj» 1 1 0*j J:t^3K«iai» 1 1 1 coff 



09/04/2003, EAST Version: 1.04.0000 



5 

7 4fc9\ 1 6£f£gLTV>l>. SSli3J:tf 
*2Wfl!5R0iJi:R*fc:2oO3ie8iaj»l 10, 111** 
&Ofi*W<?V*fcltt*4£fc WWIsl'-- fl 0 
1 fDR*£jt-ffc«:fif 5 Z k h . Z <03rffifc*$ v >t 
fctt£tf)»*££;htf 4fctf>fc7 <)V9 117, 116 

MI-OW 4 )V9 1 1 7, 1 1 6fc**LTVvtffik3Bfl 
**JflVvOi*fctf>. aOWttSrfinBL ftiii&l 1 
0, 1 1 10ia»HM-i£f^t4Ui#»i, 
[00 09] LA»U ^-^<0Rfe*tfc*««cW— f 

i/«y? 1 1 5, *J:tf*OV-ir»^»HM:ttSK 

nmzyovfi 17. &tt2si io£faw-s£fcji 

gSU:ffi*>TfflSirca>S. *fcHIBfc{±^m9ftu— f 1 
0 l*><c><oai»t5tS:UVX^i:'fc«J:i9¥ff3(SKKJRmi- 
& J: o tttrnktm vfcn t SftJIgJgfcfcfi 1 5 fc*>tc+ 
#&7 4 ;l^jij§}££#l> <r fc * J Sit^^rl) . -roJItij 
t l/T, f 1 0 1 <4iHS«***JMW|-C3t 

no, in A-cwrai^iK^stftv^ttajsftK 

:ftffi»£:*:#<-fSi, .I*U;:ff->T7 4 )V9 1 0 3^ 
£>A*fffi»i -k% <^r0. 7 -r yU? 1 0 3 CAIff S3t 

■ciiajHtttj&yc s < m% o . jsats iifc u— 

0»f sfcftt:. i 0 l#>£><0^iS3l3fc£: :! l i 

*116. 117, t*-AX7*Uv^l 15. 3H*{iJ» 
110, 1 1 l&fc\ ^it-fit^aMKOflflt^WBi* 

[ooio] ^#u-ir^)wra[*wsaii*wi3f3t 

\tth%4<T)®.*mtLX, #HiFF10-79723#&f8 

t. uyxio2*w>x*m#\<>~ f ioi*^«55iti 

#£ffl*f$-£fc7 -f/k? 1 0 3CAftf$*, -f-OiSS^ 
£2o?)SftH10 5, 10 6**T*-*#lftai»10 4 



(4) #^200 1-2 5 74 19 

6 

■Tfll{iJl-SJ:d(C^oTV>S. ZZX'gftM 1 0 5 kg 
1 0 6 k iZXSitimt. 7 4 W 103 fcAItt 

< )V9X'mt£t>wm&&%& z t « . 

[00 11] U&»L£tt»4*5te*MfcfcVvCtt, alfiqs 
»fcllMKrftJBEWB*<iM!'C* 0 . 2oo£ftffil0 
5,106 T»4>*l* 7 4 /l^iS3S3fr9#ttUU WyX 
1 0 2<n&WnWJ?%m.lzm^fo\'-y%<m8!L 

n<rmt. 7 -r iv? i o 3<oft££<fL 3t«iais 1 o 4 

10 flftfi^fc&kXJoTlSStK^-r*. t&*>*>, 
gftffil 0 5 i>J:tfg3fcffil 0 blzjjfrth k* <nv 4 

[0012] *mtois-v<?itm*[&vm£wt&%. 

h-AX7'j7?i 1 sci-j-cattu -*^HBae 

5ftMdajfflfcfflv\ mji<rm±-7<(M 1 0 3£j1it 
^ai^i 1 itcA»t»i»iajffltfflv^v^s. ^<7) 
7 1 0 3 *as*v^^ttaj-r*3H*a» 
1 1 0 nyemstf-mzzz «t 3 tcn«pt& ; 1 1= «t o 

-*7^;P^10 3*ai-3fc3ttt. H5t7^/^10 
30 3 058^0»fi«c#iW-**)fe*Sia{» 1 1 1 tfcft 

^**3t«taj»i 1 i*»<!>oaj*«a**4-sfii 

0 tc3cjE^-f s i k T\ Xfitfj fcftgttJtfc ^|s]B#(c 
[0013] L^LH^>^7^-x^^-X|*it. ¥ 

•r^)ffl*3i»»k*tet-A^7 , y 7^115 

k. miztem£fc\s-?<7)&%ftz¥ffltmzwm- 
+»5r7 < wwkM&hzkimm&th. zzx- 

%&mzu yX&WAt& k , Z <7)tztbt,z®8 1 jmt> i 3g. 
tlfjDL, U-y7\ 7-f;^, b'-AX7'J 7 ?, 

swrif. ttiztim&vEsmm&imiz^xmft 

[00 14] 

50 <inr^4^i^u-ift^a-/i^^-^rtkyR*w- 



09/04/2003, EAST Version: 1.04.0000 



7 

tzb mm?$> h m> *)x-%<. ^\t<r> @ & 1 1& 

iblztcZiitzhVX'fo^X . m->XZ<DBmi. 

wtoxz zw&izzfrfrxoy*? hx\ u&m.tf f y 
mfrx®%\,zfr^immzWLiztz> z t & , fta 

X h«tt«KSfl:W— ft^'a-^tllflW b izh 

to 

[00 15] 

aWfcSCft*** 7 4 )V? b . 15127 * L£ 

ggi: i-4*»a«<01^— 3cS IX ftjjX'Z h i. 
[0016] *f6HJ<7)fraS^^U— 

7 -f /U* £31 Ucf&fclg 2 %&m%.Wfi&tth 

# tfc*«a*]R o atf-- 1 . £ 2 xragft^gt 
t-tt, ^ftu— ftf*m&x'm&Lx\^ft<?>&ii 
iztmi-htmzmizhmix^tuzm,mn 
r)ft-tc\ttfX'Z&. m->xzcom&gfeiti<~f*i; 

sr. atniiiJiimiztti&Ltiimmb. mgrnizmt 
iKmmtfttizmjtLizmtiz. tmy 4)i?x- 
im%tm&mkcDm{&tfhfrix^&<7)x\ mm&x- 

b?immmz*^xftiiZixm%Mbt:im-t?> 
zbizi*)^ m&tmttiu— fw%ffiLx^&%<nmg; 
bmmb<offi®m#>i>ti&. am^u-ir*** 

«HRtaX«af:ittKfcttt#LT«S(rt*0-C. 15 
I2ilf«#*'n J: 3 $r*J9MI#£ mi*m&U- 

•f comxmma iv/£iztemsmmmmz7 < - 
v<-v7tizbiz£<o, *&fc]s~wmmm*n 
«u mm^mmz^t^tLtiu-fmmij 

t&Zb #T'# h . \>*>bkM\ JteJEKm^a-Cli** 



(5) :»l»2 0 0 1-2 5 74 1 9 

8 

^ffl^ft^S-^*^— ft7 -f - hVs'. y ? t4 £ t 

t, ywjttBA i>mmz$%ittz> zbv 
m^^m^htix^h^mwv-wja.-)Wi*r-x 

ftWI^ttWUzthtoXoyw hlzffifcf&Z 

[0017] meiii i xmn^jsus j:t^Ri 2%mA 

[0018] lalEtfcv^T, ^m»*U— f^tUWJtST 

20 tast L^*-co¥ff*^co-gi5* J Huiem i Ttm^^s 

ixx v > h z b *m 1 1 v \ *tmw v— fnftttmt-®. 
\,zm3tX'hht>K zcr)\m.m\yyxim^x^wt 
mz$&ii, uyx^mt^-^m^mitm 

LT*«ffi»ffi<0-&fcH9!E7 4 )V9*m\L. y-fflt 
^-^* { H!liB7 4lV?\,Z\mh£ oiztxtmcom 

hz bx\ 74 iv^nmmnifijjmmzx ->x 
n%hzbiz£zmm&wmmtf%<%*). «ko 

KM 1 fc<J:0 : B23fe«^^S^[SllfC'?-ix-fit»iI^^ 

m^y^hizmmx' 

[0019] OTawfaejRwtf*, t**>%3Bi»jc« 

ifitcj: ot 7 )v?<mmz x ->xx$ffitfmzz 
btzmffiffi^wmww&'Ntzti. whxim 

[0020] 15127 4 wis., mimmmm-kts^ 

«^ltv^s 7 ^ z-mttitf , wmmzttix 

m^#s* j tt*> twirt-ft z b * j T-# « . 
50 ioo2i]mi7 4>\s?ii.. mn^mmzx^xw. 



09/04/2003, EAST Version: 1.04.0000 



9 

immm^tmrn^t^hz ttfx-ztiif. mb 
nmumttzth z t izz ^x&g3mizmt&tii$m 
m£fo±i$it»m&nm%%%itm&iz%t) , 

hZbtfXth. 

C0022] may ovnt, mimwm£%$.t£^ 
fammza v ^T mtmMkk t%z>fr& tziiwvh t % 
zm&vmmftziitz i><r>x-h& zbtmt i 

<&m.m\zm-hm.m i < ffiT-r & . 7 

ml® m%%®iHx\ frttUzt ix tmtrttmm? 
h&m*mm*ttm>mmfm^x . 

[0023] iie7^^(i, 39fflKJhfc:S$tt#£j| 

■bWBjS3*ifc£««7 -f /i^-ca & z t #-e# § . ^ 

HS7 -r /l^tttf ?*»K<oJP $ £ffi*fcRjg*4 Z b 

a*r* sot, s«&»< ix? w b%mmzxz 
[0024] ttzmMy 4 >um, -fem%i&mx'im 

>W? 4 JVfX'h tZb ifiX% h . x?nyi7^W 
^7 h;WD^Et-tfieh4IJ|SttfiS:ift^rs £ b tfX 

% . &-cr>mw.xwL%*im.¥mftu--yzmb ix 

m^h%Wti^ : sx^Mzmkmk<?>&mk&<7y& 

&tzmm2it$>zbtfx'£&. 

[0025] wEiNWcw— m. ^mzimLxm 

(ofagzmiin&wim&mvhcDX'f)*) , a^ane 

x?ny|7<;^ a&HtiMS^ JtlSIHKi . TIB?) 

D= ( 1 -Tetalon/TLD) XDO 

Aran, DO{iitrtB^ftu— f*98JB-r*a»*)»£<9 

FbIII, Tetalon(iX^a>-M7 4 )V9<?)&fflfi\Xygfc 

Ltcb &0+£4ft*OSHfcJL TLDJifilE^frU— f 
1 *<M L£ b # <0j»|»JW)3£ft«"C* S . 
fcrtfU B5IB+C^*i:(i, jffifflWfefcfc&S&S- 

«M(cv— f£ffli,\ frlB^l t^->TfftBx^oyS7 

ffl<oft*jSfc«/j^4; z&jzx^? hiumiizim-fi 

±0<<ZWs.fe?lZbtfX'$. Ztlt,ZJ:iX¥mfo)s—f 
ZbWX'th. 

[00 26] m&yovnt. Wkif?xz.y)n^fm 



(6) ^200 1-2574 19 

1 0 

mzftti mum* hBtf&tix^hzb im* i 
w zws&tiyxt <offfi\mtf^wmmts ix* 
u\ wzJiZ3L??vw.7 < )v?*?§,m 
myj/wvmtb Lxmifrm^tix^ttm 
vxx vmmtfis^winmmm^tui. y own 
m $ t =t *) m< -t & z b tfx * . ja^mR*^-* £ 
-mm>b-t hzbtfxzk. si {4j»flTffliff*36craj 

10 c7)S$ttLT0at'S)S. 

[0027] buIE7 4 )V9\t, UI2»23tTOI^Sfc: 
H^$flT V vc i> J: < . * fc» 2 SoS^ffl 

&z^-T4vnzi *)m^tix^xi>^\ ztit> 

C0i%&i\^ttit>, y 4 J\s?£MftbLX1&*- : &tJl%£ 

[0028] friBH i xxs&fr&t m 2 lemm^®. 
bimtmiLtizmnzti, ru^^^mmmm^. 
ix^&zbmt u\ *?WH<o«^eg-fkv— f^t 

<i^tiitfiy^iRjitM9!iLfe3iettai»t LTfflv^n 

hZbWX'th. 

[0029] Mtsm i *m^#s^g3tM{i. Mm 

<VMfrt>18MLxmM$tiX\>->&Zb&#& U\ z 

^comwommzti, m*)ftt,z£&*m#;u~r 
<7mffim.<mit*m\t&z t #t-# s . 
[0030] BiriB^*i/— mR®.wm¥mft%. 

m#\s-wmmm*mftj@m$ibM 

mZtlX^hb. HRJCfflV^flTV^DFBV— ft 
olz%h. 

[003 1 ] mSfflUftfMt* UW-xXTX-bl 

Mwizi^x&g.zmmzm.fcX'Z & b&iz. mizm 

f&ZtlX^&coX'^iS 3.->vmWLb®mLX'r-xHz 
40 3-yrt?YWmX'%&. 

[0032] *^HJ<0jfe^^U— f^ iSz.-M±. 

=5r< t tfrlB^*!^— f ta«iWSf#Ki: 

£381- 7 4)V?b%l%%£®&%.b%2m. 

$m*®bm-*-zmziimistix%z>z t mt 
50 *mzbtfx-$&. 
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[0033] 

-Mi. *r-*9mz%mwv-<nt. zv>*m#i- 

ivyx2b. zcouyxzm&iKW<m%.co-&i 

ixmrn^z^mt m i xm^m? 5 
b. \svx2*m&uz¥'tfm.<n--®z\mi^? 

nyW7 4)l<?3 lb. Z<?>mnvW.7 DVfimfa 
Ltzm%ftLX%%miz$mth%, 2*m£$ili 1 
6bZGlX^l. 

[0034] ^mfcls-Vl it. WJ~±m=FZtimlK 

mn izm%ztixmm*<7)'&&tfm®x'% &£?iz% 
mmmmz* ^xxfttfttfrnm-z zxoizz^x^ 
a. m2^txnz. mmL49±iz&mti. r 

ti. ¥®faU--?<\cvmm%tf>}il%^£dlz. A 

m ytoxmizn i x tm lx mw. $ tix ^ i . 

[0035] 1 CDifcftSJg-ffcl/— ft 

mumMm^ >X2 izxm lx mi^mz^m ti. 
z^n^mco-mm i 5 izmzxm i 

xttfci-z>n^m^Aiz$cmzixz>. ttzmu^m. 

<r)\1x?)-mi^-?uvm.7 4 )V? 3 1 fcAtfU x?n 
yM7 3 1 (i, CiOAItL^^«fttcfic#LT 
3§j©¥#^L t L , Z OtiJSWm 2 %Wi 

wm=f- 6 izmLxnm* mm*?*. testis . 

S^Og^t-f l.^iftftSr^i: iXtnmkOfc 

^mmmmmm^x-mmm izmm?& . 
[0036] mmft^A t mmm^-B t a. mmmm 1 

mm^bcom^m^mm^ri: ixm^t^^x'm. 
mffimwizmmi \z 7 ^ - f ; < . 7 ? u u— f ^ 

asu ^m&wmMziimztix^mmzttti 
m&m^x^ihiiT-f^mLx. ri 
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1 2 

rco^(±-^tiiA«atsst 
izmtfLxmirt&cDx. mmmm^ii. h^l 
&v ^mt^ u~ f co&xmmwm& xx/mm i test 

-FA'.y?u ztazx^xm^—ficom^m^ 

[0037] mmmm 1 ^>wwc«ftu— ya-jp 
io a. fcmzmuzm^bmizmiz^mbm 

ltzMZft*m^L>tlXMzt°-J±X7°V -y ?%b<7)® 

■asrfflwf, uyxi> lmcofrx-fttsox'. &sh&m* 
x^-xwrntfrnx. mkfrt>m^tix^ 

l^fals-WJi.-ivn'r-xftt.zW&T* IWS. 

t # hfrx n h {zmm-h z b tfx-z . mmiz 
(iffl^i-c hmmh^x'hit^mM^x h^AUt 

[0038] W,Z3L9uym.7 4)V?3 li3j;y-e<7)# 
20 y^y-^n-TiMti: tS^ni.J:-5t. ^co^t 

x ^ximzmm&^Ktziizw&thimm^ 
x^&. m*mmt. msiz^-tioizAitiMmtfrnm 
g d/ioo fo^mm) izw-mwmztitzmz d<DT€ 
tsi^fivxxhh. Mt%iftmn<7)tf7xft%x$>m 
mzmz-t. zzx'Kmbmi&xtf^mzzbiz 
x <o . H4 izwrtz o Lxmmm^Btt 
b&^mzmm : m8y&.z%n7<)V9b%h. 
m 4 mm t°- ^ c^raisti f s r ( g sx^^ h 

)Vmm : Free Spectral Range ) t Bf (i'fLT ^ „ 

30 ;<ofs r<^a§ $ zm®Lco%L&x'm-b . yttimm 

FSR=c/2nd -5$2 

bm-Zbtfx%h. 1%-iX. tfyxnmvfmn. H$ 
d SrSiR-f >! i: t «t o rx^ d yS7 yl-^cOF S R 

[0039] feft^^fjffl^ 3 KH? LTtis E5tc 

£tzitmMzm±ti%.%%mz£mt 

40 cOgSt-r^^ip^ AO ^'fiatl»J:3C^-f 

•s. m&mx'*.? hn>±.X'zcomm%i£: ao 

l>^$r*fi^-fb^ S b n&Z b £t h . m 5 tc^EPT 

^uzXoiz. ^tm&m&mt'-tcotimximfcm 
smim^tx^ ^mm^mzm^it^s^^ 

•fh^Z^th. Z<r)b%. »«^A0 t^r&S; 
ftS^-IL'SST'cOx^nyS^^yU^cosa^ (c03t« 
oE^Efi ) £ 1 0 fc-tS t . f UJIt3t<7)« 

^ tfPil A 0 X 0 ^Jiig$$# io J: 0 

50 $*'I0 J:0t,A^<=2rl.^cOj:3t^^l^ 
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stt&commmmx'htitf . ( i ) cotttM 

i o o 4 o ] z i x'Mti£*m#u-i e i muft&ii 
hm,ffi.<vmmmm%.i, ^zzcom-mmt^ixo 

6<^mffi#Msm?-jiE® (^fc*>»*sa*) io 
mx-7 <-v;<v7)i—7°&m&Lixi>£^L, ad 

3 >v W T'r V?)Vf- ? t,Z$m 1 3 V to.-? ±.X' 
UW®3&Zffimt& V 7 h ^X77 -f - FAy 7 fcfflv^ 

CO 0 4 1 ] 06 (a) . ( b ) J: •? 

mft)s— f 1 cOiiAmffi£^$tf& <! k TtSfft L . 

7 7 ;W-7° Sr ffl t> i V \ gfflMcft 2 »|f 6 
O^BSSSriSiJfflLTiai^S— €lc-t*fc«>K, &A 
«SSk»?i&K£ RBMcmrf i 7 -f - hVN'.y 

[0042] tiiiB^i a ic % iwaaeftu-irt s^a- 

A^>ttJBHWttU. x^DyS7-f;l/^o^3i#14{C7c 

^SSr-i-tf^a^MoMO^^E, -f&;b*>di 
/dA<0A# Stt. **3cJ6flW)7 ^ - KA„ 

x?oyS7 4^:?OAa}SfifiRSm:*#< 

taw-*. -r^^^ASftfs^ssm { A#v^{ir 

I . i <0 k # *«3c^fla&rari6*»«fii4« < Sr 4 . - 
WttM ^-7m«R'a»$rii»&ttfc$:'J, 

lb£S2 T<043iiMl/dA{4/jN$<5r6. f£T\ R 
At < 1-1- - k JiSftcKBflt^^cgflW*^ 

[0 0 4 3 3 Srfc, iiSOft^SEflOTffi^fiflttS 



(8) 8fBJ2 00 1-2 5 74 1 9 

1 4 

BSrffflW S^46Wix^oyS7 4 )V9<?)? SRfciH 
J£<?tfcti>fc<i, FSR£A§KU ^i>ox^D 

ffit<0 F S R &tt I X ^ D y M 7 ^ V 9 Sr ffl I \h i k 

[0044] *l|BB<Ojfe^^fliW— (ft i/j-W 
10 li» x^DyM7-f;P^<02»»ttS:Alt^i<0»co^ 
■Cg*CSHkS-li-*ik3&»T*ft. WitfH8 (a) K 
^XdlZ^ Wx^nyg^-f /W^COF SR£ 1 00 
GHz(0. 8nm) fc#«(Cifc^fifc:S£U AtiiStffiO 

3 1 gfflswyfflffi.coASin i o • k -ti. k . 

|,k, x^nyS7>f;^OFSR{ill8 (b) , 

20 *£«ffS-£*k, 08 (d) cOj:oth-7*>'FSR 
coH ( iflHaMJ-) Jt'ftv7h-fStMS. dcok#. A 
StftcoiiJDfcff -)tx?a vm.7 4 ;P^(OAt±lltffiRlt 

§<^r , 9. 08 (e) d ^ftS^b^Se 

n >W7 4)V9 3l (n>ftmwm.~thmx\ Sfeitt 

- H^s'-y ^^-7'(cfcv^TMS ; 3r>N'7^-^'CS)l>»[ 
30 &££ftA S -CC04JSC0HS *> 3 C k S . 
[0 04 5] x?nyf7^^3 lco^^-ft^-t*- 

SEWftft 0 tU^tifcftKtt, x?nyl7^W 

3 1 (T>xMnmmthmx'X < . mnam^&m 
%kimm?mx'hz. ztm. «*wi~4-c<42o 

40 ^iS*.-)V<r)7--XfoX'2r>nm^cr)U<)VW&*'iio 

[0 04 6] tz\hx\ xmcomm&ti—^i; 

A-;U*«DWDMfc:afflS*ii«-&fctt. «FtSt^ 

At < tl. i k m%rCS) h . t^t>*HBBfc 
ffl^S7-f^^c7)3Sji^ttt(7)S|i|B (ON/OFFlt) * 

50 ^t. U'>X2t«J:'?IR«$a7t¥ff3fcm<OWJKA<» 
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15 16 

it^^^Sifct^S. ffli.(fx?nyS7 wyX. 7-f;W\ isit/Sgi , »23fll 

Mfcfcd* 1 ***^^ -f A^araottAttftWI ' 14. HfCWfcHJ&feJgffil 1 1 R»T&4#, fcrtfUftgtfc 

S3ftkWf(4. ffl t&m®7 4)V?3 2*fflvvc»*. #1U7^1^3 

itf 1 OOpm£jg;cl>fc. ftgOj&TDWDMfflOjfcft 10 2*18^*^ #5*a^flW3*^fcRj&$-&£ 

3c^fc*at=tt^3S«C*ftit^|l»«ISjl*>*» t*«T**OT, Lta^V N&flffiSfcT 

ofc. f;t saaaaiawitf 1 o opmiiiTi:^^ #sfij^*>5. njfejg® 2 ^wm6v mmmm 

[0 04 7101 8teifiE<0t-AfiWfft tjeififtJi [005 1 ] (HJM13 ) II 1 0(4, WJJOHJfcJB 

tikbnm&to-mZTFCt. HI 814, £2%«&fta? JB3fctJ»t4«ftgfS6flaai^LTV^. £tBBJB3 

6O£ftS#*0.05-T*>9. SttB^'C^HtfU-yX (4, ifcKf£#ttc7)S>£fi-f £*#££#><7)7 4 )V5 3 3# 

^4"C»A»4>0.2nrWlTSllS<l» ££pyX20±ffl -UnffltS&toFf- (*23fc*SSBIH t 6 ) (ClfiDfttt 

{aa*^g7tffi^Tco»A>'imn.ft o , 7 4 wzm xmfcztix^i&x'mmmi tm&h. z<n? 

xizttLxmmizmmztit:i%>£<7)MZ*ix\^. m 93 3\t%mm\x^f^uym.y ovtx-bi 

1 8*»i?.HBiS>*«5rJta«c, DWDMffl«ofc£g?j£fl:§SB 20 T fc, IISfM2TfflUfc£*S7 -f^T&oTt, 

Kaffl-f43tftt53l6«SS* 1 0 OpmJjlTtLJ: o b nmnmS&M&^-th y J)V?X'h-oXi>& 

x^mmw&^bizitKi b lii^css-cft o . ^ **t§ s . mmm3 <ommt%<ti'— xa-/W4 

[0048] £fti&B 1 fcfcVvtlQ^ifcggJgftU- [0052] (MmMA ) HI 1(4, 

•rtiSa.-Mi. muz^rtxdiz. mm±.iz%7r 30 m4izm&^^mm^Lx^i . mtmm4 

jb<w- s** 2 9*ir#is«s*u ^Nwtcu-f i . -tinmsim? m2mmm?6 > cn-f < 

tl. C*iK«SRS*ut3t7r>f^l4*»i5>*ffl«ffl03e »JBT*i. ^23KS^S^6^I?|«*^)ioam^ 

x^fcioTiaSSflW^rtgi: ZtlX^X. ^4 2C0JU *t, . Mx(fH^«l3^ri:'W*|^tit^T 

if 1 oflA^Mtlf Lxmmm%fctt.? &Mz . ^- *«tcj«^ L . 3 h ««jKS3gftU— ft 

5 (c^jeen 1 <^m.^^cv~wj^.-Mt. [0053] (mmm ) hi 2(4. *m&9tim 

^mwv-^is^-ivny-xmmm.mi&i.z m5\,zmm : m^.^m.^Lx\^. mm&ms 

w*9 vism&bit'ix^h. {4, mmizmem itmrchi** t^i^mw 

[0049] vxtrnKWRitiXoiz. mftu-^f v-<fb ix. mmmi¥®ftmm%b mzntc 

1, U>-X2, X^DyS7-f;l/^31. 2O03KTOE ^ffiJt^Wt&^ft^— f 1 l*fflV^T^4. 

J^fg^ 5 . 6 fcfflufcgJUBflS 1 <oiftfi?c^iaiB*fl! f 1 1 {4. I^^IRS^^^ISSS i: m« 

[0050] (UlttRII 2 ) 09{4. *%«Oldt^B 50 ^'T# SWjfci***. 
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[0054] (wis > a 1 3ii. *mmmm 
B6izmm%£&\MEnmz*ix^i. mm 

T ^ 4 £#H& *). ttz7 4 )V9 tLX limz FSR4« 
9 0GHzOx^oyM7^;^3 5£fflvv£v*4. 
[0055] KfeWMmW^-ffcOivCIMB 

*4 . 1 o^igft^l^-if THROf-* X**W<7 
? T y TZft o Z k tfX'Ztili. axh MZcWttSm 
W&ti*. ZCOX d^mm^'C-bLX , 2&v^L4f- 

* v^tv . * mt ztiw±?rf- * y *>v i/ui—f 4 «t 

4. *fcHR«4flBftT, WBfcfcSfiufcOtt. ti!#cD 

d f B^mwtci^-ifoiBKiiwfcs** £ k n x mm 

6. Aft. ifcftl. 5 5S^ny^cODFBV— <fJi, 

«^ias* i oxjSHks-e-s k . i mmt 

+&. t%b*>. 01 4n*t J; an. ±i2*c**it* 

^iaS^t^-^SClkni^T. 10 0GHz(0. 8n 
m) HUBt^ y^/HHcfflS^ 2 . 4nm£#v\'- 

-rsdk*^s. 

[0056] mmmmecom^mt^-^^^-^ 

V-^fl 2tfm*-&itiX\^ . dcoi afcHHBBW 
*»<0»5T3f£fldH»£fT a fctttii , F S RtfZO 
«^Prak|5]-Ox^oyM7-f;P^^fflv\ gjg-ftt 

fi£ffi#tt##£-r4. M£tt?IM0RIII 1 fcfilt* J: a 

« AKfiH(2± i ximm&x-x w l*> irnimme 
oj: a fc^Nwku— f«*Faafe 2 4r*>^£tf 4 
x?v>m7 4fi>?<7)im!^<^wtmmx' 

HI 5*>±gfciS?-J:ac. -j&W&x? 
d>S7 ^ /l^TJifflKa* 1 0*C3Wfcf 5 Z't iZ*>m 
gcDOMtfO . 1 mtSfi^y 4 . 
[0057] #&BJ^fctt4«££glt^-^Exi- 
x^ayM7^;^3 5k^*W—lf 1 2te 

2 9tomt&0f8tAcJZ. k i & -> XW& 7 WHfcWSft"f 
4*£. x^oyH7-{7l/^tf)a5MMiiftB0WI:fcfl i -5 
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T . m 1 5 WTSfcwtJ: a «riWWEffttt*f J: a lc 
&4. t=5r^)*>, SKBB^FSRIijEOFSRiOfclK 

cinsrii^w^FSRkiif^. zzxznmm 

&F S RSrDWDM^Xr AWift^fiIHT*6 1 0 0GHz 
( 0 . 8nm) tSE^tS J: a (CKfWU*. 
^•CWKRje'fttfT a £ k 6 J: a fc=Sr S . 
[0 0 581 Hiax^nyS7^^fc:tJ»tS7n^)FS 

wmt^m-v— fmsm^mmii^x^. 

10 <r>Z.o\,z&tZktfX*h. 

D= ( 1-Tetalon/TLD) XDO -^1 

5C14 1 . D{±x^ayS7^;U^ojSji*^coiSftS 
R5, Tetal onJix ;nyl7-f/^ co&Jg# 1 "C^-ft t 

m.tf 1 XWit Ltzb # <^5fiJKft^>3Eft»Tft & . ^ 
fc'L, fnetp't«ftk(i. 3§)S** { ft^k^l»J)l»-o 

[00 5 9 3 fcfc, f 1 2t^JV^ 

20 T . 1S^«2P^S- 5K£ftt* >*rffitov ^RWt 
4. Hl4nmvC, chl3&»4>ch4*"C<Ojft*(£iT 
{il 5 55. 7 5nnn-1 5 58. 1 7nmlCfSS£t 4 ) T" 

<^ch4 4T<0faWB«{4H 1 4 djjrfj: an, 1 8"C, 
2 6°C. 3 4-C. feilX4 2"CT'S>4. ^c7)k#TLD{± 
^70. lnm/T, Tetalon{i$<j0 . 0 1 nm/' , Ck ; &'4cO 
"C. ^W^FSR?: 1 0 OGHzfc-f 4fc*>tHU X^ 
a>M7 4 )V9<?>7t<r)F S R$- 9 OGHznttUf J: \^z 

30 mmttuz. zmx-nmrnnfegmmmi 5± 

S^ctan^rO, !B»W$rFSRIiHl S^TS^ia 
ni0 0GHzk«5^t<-f4£k* { T'#4„ £cOia 
n^L3tx^nyS7-f;^Srjfe^x^fflo^2^ 

6 oflirtissi- 4 k x\ &i-*>*Mzts 
ivcmem ixwfiiiztmmzm&gfeft&fToz 

[0060] wE^wrti, x?o>i7 w<naak 
mmm^mmcommm^x^mmitr^x 

2£*7)JI£fflvvc. FSR^^HH. i^T1i5 0 
GHzfi3ffl-c«fi3?€ft* fx a £ k *> «regT&4 . fc^'L 

ico^(±, j f-*y*>i>z'biz7 -f-F*A. y ^;^-rn 

[006 1 ] wiiZcomX't,i.7i<?>2-?vyM7 < )V9<7)F 
SRi:L-T9 0GHz^J$r^L^* { > Z^mt^uy 

my ^ wwvsem.£.t. ->x®mmtfmh<ox\ x 
50 ■r4 ! ts^'j)4. zk. mmmFSRzmmwm 
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&mmb&i*t&f&iizit, as. ± 3 y<$m<7M%tf 
«*«rv ti^aaeftf **** * y */H&# # 

[0062] (HffiJB®7 ) H 1 6ti. *»fl<«8lt» 

c7)X;$'n:xI!7^:$'3 6£fflvvO->l>. x^nyl? 

flfcfflUM. 3 5 7oy&nLl. 6 5^nyfftli 
(It AsZWRX-h 0 . ffi*S*?>7 -< )V9 1 LX-Hfr-QM 

m^zx^xs i a«7 -< /\,?<7)ftjmm>m.Mmn 

[0063] JEfc, S i Ifgatf?* J: 0 tJgtf^*^ 

5 . Iffc, FSR£ 5 0GHzJ31TS«^/JnS ^iltRS 
^if7xm.<r)^9uvW.7 4)V9X'\m 

4. iOfc^-f^BRfcL'CSifcJlV^i, FS 
R#5 OGHzCO^T't 7 -f ;P7^JI$«: 1 nmH&fc & 

[0064] ja±0fi%Lfc«4««B!B(c*JV^ . fH 1 

«t tm 2 emw&m^m . 2 0^^®^^*^ 
ostfH c -c* o r h m% •> x wc t j: v \ 

[0065] 

»t*»23WBa«¥St**t-CV^<o-C, ran*? 
[0ffi<OfS4WJ!] 

[an *wmmmm i sr*t«jSEre*4 . 
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20 

[02] Hic^ta^fflSfc^PffliaT**. 
[03] muzmiy ^^^-m^tmrnrnx- 

[04] x?o>-27 4/W70fcKfcjgji$i:0|lll$ 

[05] x?nyl>7^7fcfcttl>«ft££<L^ffl 
*KBW-4fctt^aa^^ MUSI?**. 
[06] (a) *$J;tf (b) li, imWfcU— f^fttij 

^mmm^-r^y ?x-hh . 

10 [07] x^o>a7-f;^oaj*»tt«r«iW-6fc 
tfxaajftX'^Wl'H'C**. 
[08] (a)-(e)l±. x^oyl7^/^l:fc 

0T"fci>. 

[09] *«HH«oHi(ggj|2t*iJt4iftS3cJE'ft3a[ 

[010] *ISWWiat»«3t:*Jft4i![fi9c^l3» 
£5rf»fi!c0T'*>&. 

[011] *JMB<^)HiBKB4t:i5{t«»^3c^flaiB 
[012] *^^JtffM5fc^(tl.jS*^b^a 

*^tm&mx'hh. 

[013] *^HHOHm^6Ci3tt«.«[ft^^a 
£jjH-ffij£0-C£>&. 

[0 1 4 ] x^n>i7 -f )\s9<r)%mm.<nm.mh& 

[015] x^oya7-{/^tf5aji»tt<?)iaK«ajptt 
zw&it h tz#>vmkx<<? v ivmx-h & . 

[016] *^B^HS(E®®7Hfc(ti)jS^^^« 
30 £^-ftM0T'£>£. 

[017] U $r^tm-t0T$) I. . 
[018] e-AflHW* tS«»n.fc^P^?r^ 

-r^7 7t'S)i»o 

[019] ^*co«ft^^a^-M^^tii)S0T" 

[02 0] 01 9^ft$^fl^S<0^fflSriKBJtl»^ 
#xWKX3lzs<9 YivmX'hh. 
[02 1 ] t^<^*^fl^Offi^)-0!t5%t«lJfi 

0t'*l.. 

40 [022] ^<0«^jgflaa<0JSt:fl!w-ffil*ji?t 

[02 3 ] 02 1 <0«ft3cigft«aofliffltRBIW6fc 
J6<7)7 r n-y70T*J)l.. 

[024] 02 in&mfettSiWcomzmBjit&tz 

[02 5 ] ^^»*g9gfl3M<0JECfl!l«)-«S:7i%t 
«(R0t'*l.. 

[026] m<om%%Mm!8i0)mzm<?)-m&*t 
m&imxbh. 

50 [«P^)KHB] 
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1 f 

1 1 ¥3WtcW-* 
12 f 

2 WX 

3 7 4 

3 1 i?Dyl7<W 

3 2 £JIH7^? 

3 3 (lAOttft^l*:) 7 4/1^ 

3 4 ( 3-f * y^Sftrt: ) 7 < /i^ 
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22 

3 5 x?nyl7^W 

4 ^ain 
41 xmrn 

4 2 XtttBIS 

49 mms. 

6 * 2 

7 (aKHnngn^) a« 

9 



[HI] 



[12] 



1 4 




31 : I^di/SDi-JI^ 

'8 21 5a rTfi^l ^f 7 * 2 * 8 **** 





5 :31%CEftXT 



6 : ®2itmmm? 



5 :S61 




-31 



[04] 



FSR 




[05] 



[07] 




dl/dJL * 



S :AS££fWa 
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